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© Documents (D) stacked in a document tray (3) 
are fed from the lowermost sheet by a feeding belt 
(5) and then by a feeding belt (10) to a light expo- 
sure station (9) via feeding rollers (6, 8), and after 
light exposure are recirculated onto the uppermost 
sheet of the document tray (3) by a inverted feeding 
roller (13) via an ejection roller (11). When the docu- 
ments (D) are double-sided, they are invertedly fed 
in the direction of a feeding path (19) by the feeding 
roller (8), fed to the light exposure station (9), and 
each side of the documents (D) presented for light 
exposure. Here, when trouble occurs in the copying 
unit, the document in the feeding path is returned to 
the document tray (3) while recirculative feeding of 
the documents remaining in the document tray (3) is 
performed for automatic restoration of the docu- 
ments to their originally stacked state when returned 
to the tray. Therefore, only the minimum necessary 
number of documents are fed through the inverted 
feeding path (19). Thus, restoration of the initial 
stacked state of the documents may be carried out 
automatically for shortening of the time required 
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BACKGROUND OF THE INVENTION 

1 . Held of the Invention 

The present invention relates to an imaging 
apparatus such as a copier or printer, equipped 
with a document circulating feeder, which has a 
construction for restoration control at the docu- 
ment-circulating feeder end in the event of trouble 
occurring at the imaging apparatus end, as well as 
to a sheet-circulating feeder for feeding document 
sheets to a processing station such as a copyboard 
or the like. 

2. Description of the Related Art 

When making multiple copies from a number 
of documents, imaging apparatuses, for example 
copiers for copying images of documents, auto- 
matically feed the documents to a copying station, 
i.e. a light exposure station, and produce the de- 
sired number of copies. During the process, the 
outputted copied sheets are sorted by a sorter 
equipped with a plurality of trays, as means for 
placing the copied sheets in the serial page order 
of the documents. 

With the aim of eliminating the need for such 
sorters, there have been proposed and put into 
practical use, as document feeders for the above- 
mentioned type of apparatuses, automatic recir- 
culating document handlers of the type which pro- 
duce only one copy each time the document to be 
copied is passed through the light exposure station, 
without producing all the indicated number of 
copies once, and then return it back to the docu- 
ment tray for its recirculation once again to the 
light exposure station. In this manner, since the 
circulating documents are copied one page at a 
time, the copied sheets are outputted after being 
collated in the same serial page order as the docu- 
ments, and thus the circulation of the documents 
also serves as a sorting operation, eliminating the 
need for a sorter and allowing the device to be 
made smaller. 

As a conventional measure against cases 
where trouble occurs while feeding the documents, 
such as jams at the automatic recirculating docu- 
ment handler (RDH) end or the copying unit end, 
there is provided means at the RDH end for jam 
recovery, i.e. for resuming copying, after the jam 
has been cleared, from the document at which the 
jam has occurred. For example, in the case of an 
automatic recirculating document handler such as 
the one disclosed in Japanese Patent Publication 
JP-A 1-166056 (1989), a job resuming function 
returns documents which have jammed at the RDH 
end back to the RDH in the correct order. There is 
disclosed a resuming function in which, when jam- 



ming of a document occurs at the RDH, the loca- 
tion of the fed but suspended document is deter- 
mined and a paper feeding path separate from the 
circulative feeding path is used for restoration to 

5 resume copying in the order of the documents. 

Furthermore, when the jam is not at the RDH 
end but at the copying unit end, the process is 
halted at the RDH end in the state at which the jam 
occurred, until the restarting of the copywork from 

70 that point after the jammed paper is removed. That 
is, since the jam is not at the RDH end and thus 
the feeding of the document has been properly 
performed, and the document is suspended at that 
position, the copying process may be resumed 

75 from the state prior to the jam after the jam has 
been cleared, thus completely solving the problem. 

However, in cases where the feeding of the 
documents is halted at the RDH end due to a jam 
at the copying unit end or trouble other than a jam, 

20 if the document is suspended in a path in which it 
is inverted, curling, etc. of the document will occur 
and cause further jamming by the same document 
when the process is resumed. Particularly when 
circulative feeding is employed, the documents on 

25 the document tray are circulatively fed the number 
of times corresponding to the number of copies to 
be made, and thus the possibility of jamming be- 
comes quite high. This possibility is even higher in 
the case of duplex copying, in which each duplex 

30 copy is made only after recirculation. 

Here, it may be a solution to the trouble to feed 
the document, without allowing it to lie there until 
the solution of the trouble occurring at the copying 
unit end, through the RDH end (without exposing 

35 the document to light) and returned to the docu- 
ment tray in the original state for copying. That is, 
since the trouble has not occurred at the RDH end, 
there is absolutely no problem with the feeding of 
the document, and thus the document may be 

40 circulatively fed as if copying were being made 
normally, and returned to its original loaded state 
on the document tray. Then, after the trouble has 
been solved, normal copying may be resumed by 
restarting the copying process when the document 

45 in question has been fed to the light exposure 
station. 

As a result, it is possible to eliminate trouble , 
with document feeding, including the tendency for 
curling, because the document is outputted back to 

so the document tray without lying in the feeding path. 
Nevertheless, it will also be appreciated that 
with such a construction, a double-sided document 
must be returned to the document tray via a path 
which inverts the document, and too much time is 

55 required to restore the document to its original 
loaded state, and in some cases even after the 
trouble has been solved the document is not re- 
stored to its original loaded state. That is, in the 
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case of either simplex or duplex copying of double- 
sided documents, the requirement for the front and 
back sides of the documents to be inverted makes 
it necessary for the documents to be fed repeat- 
edly via an inverted feeding path. 

Furthermore, with a large number of document 
pages, or double-sided documents, resumption of 
copying after clearing of trouble involves a much 
greater length of time for the document to reach 
the light exposure station because it must pass 
through an inverted feeding path. Since the feeding 
control requires the feeding via the inverted feeding 
path each time, much time is eventually spent. 

SUMMARY OF THE INVENTION 

A particular object of the invention is the initial- 
izing of documents without suspending the docu- 
ments in the feeding path when trouble occurs at 
the copying unit end, and to simplify the return 
operation for the document and reduce the time 
needed to resume copying after clearing of the 
trouble. 

It is known that automatic sheet feeders sim- 
plify the operation of processing multiple sheets, 
such as documents, in copiers and similar ap- 
paratuses. For example, automatic document feed- 
ers which automatically feed documents succes- 
sively to a processing station carry multiple docu- 
ments, which have been laid on a document tray to 
the copyboard of the copier, starting with the lower- 
most or uppermost sheet, and after completion of 
light exposure by the copier the document on the 
copyboard is outputted to a prescribed location 
while the next document on the document tray is 
fed to the copyboard. Sheet-circulating feeders, 
which are a type of automatic sheet feeder, are 
provided with a circulative feeding path from the 
bottom of a document tray an which sheets such 
as documents are stacked rest, to the top of the 
document tray, via a processing station. Thus, by 
circulating the sheets in a loop pattern via the 
processing station, it is possible to use the same 
station for stacking document sheets before and 
after processing to make a smaller sized apparatus, 
while also returning the processed sheets to the 
top of the document tray with continuous feeding of 
the next sheet from the document tray, thus facili- 
tating the handling of multiple sheets. Such cir- 
culating feeder-type automatic recirculating docu- 
ment handlers used in copiers and the like are 
commonly called RDHs, and they include UDHs, 
which have a document supplier for feeding docu- 
ments one page at a time to the copyboard of the 
copier. 

Nevertheless, when multiple sheets stacked on 
a document tray are in the process of being pro- 
cessed with a conventional sheet-circulating feeder, 



sheets which have already been processed are 
placed on the document tray on top of sheets 
which are yet to be processed, and therefore when 
jamming of a sheet occurs in the circulative feed- 

5 ing path, a procedure is necessary to return all of 
the sheets, including the sheet removed from the 
circulative feeding path, to the proper stacking or- 
der; since with conventional sheet-circulating feed- 
ers this procedure must be carried out manually by 

io the operator, they have been problematic in terms 
of the bother and time required for recovery after 
jamming. 

In particular, since sheet-circulating feeders 
have a relatively long feeding path and serially feed 

75 multiple sheets at prescribed intervals, it results 
that a number of sheets are suspended in the 
circulative feeding path at one time, rendering quite 
complicated the procedure for restoring the original 
stacking order on the document tray. Furthermore, 

20 when bath sides of the sheets stacked on the 
document tray are being processed, not only must 
the stacking order of the multiple sheets be re- 
stored, but each individual sheet must also be 
restored to its proper orientation, which further 

25 complicates the recovery operation after a jam. 

It is another object of the invention to provide a 
sheet-circulating feeder which, in cases of jamming 
of sheets in the circulative feeding path, allows part 
of the recovery operation to be carried out auto- 

30 matically by the apparatus, to thus simplify manual 
processing of the sheets by the operator and there- 
by alleviate the burden of the operator during the 
recovery operation after a jam. 

The means for restoring a document to its 

35 initial state according to the invention has the fol- 
lowing construction. 

The imaging apparatus according to the inven- 
tion is provided with an automatic recirculating doc- 
ument handler comprising a circulative feeding 

40 path which feeds documents stored in a document 
tray to a light exposure station with one side facing 
either upward or downward and, after the docu- 
ments have been read, feeds the documents back 
to the document tray with the above-mentioned one 

45 side facing in the same upward or downward direc- 
tion, and an inverted feeding path which invertedly 
feeds the documents to expose the opposite sides 
of the documents to light at the above-mentioned 
light exposure station, positioned in the circulative 

so feeding path, for forming an image corresponding 
to the document on paper which is appropriately 
fed when the circulating documents are exposed to 
light at the light exposure station, and is character- 
ized by further comprising: 

55 a cycle detecting sensor for detecting one cy- 

cle of all the documents stored in the document 
tray; and 

initializing feed control means for feeding doc- 
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uments in the circulation path of the automatic 
recirculating document handler back to the docu- 
ment tray in the event of trouble occurring in the 
imaging apparatus, while circulatively feeding the 
documents in the document tray until one cycle 
has been detected by the cycle detecting sensor; 

wherein the initializing feed control means, de- 
pending on the copy mode prior to the occurrence 
of trouble, selects the inverted feeding path far 
feeding a document being circulatively fed which is 
to be returned to the document tray, only when the 
document which is fed for restoration to the initial 
held state should be inverted before being returned 
to the document tray, and otherwise selects the 
circulative feeding path. 

The copy made is a mode for simplex copying 
of double-sided documents, or for duplex copying 
of double-sided documents, and in either mode it is 
determined whether or not the document is re- 
turned via the inverted feeding path. 

The control of resuming copying once the doc- 
ument initialized according to the invention has 
been returned to its state prior to the trouble is 
achieved by the following means. 

The imaging apparatus according to the inven- 
tion which is provided with an automatic recir- 
culating document handler comprising a circulative 
feeding path which feeds documents stored in a 
document tray to a light exposure station with one 
side facing either upward or downward and, after 
the documents have been read, feeds the docu- 
ments back to the document tray with the one side 
facing in the same upward or downward direction, 
and an inverted feeding path which invertedly 
feeds the documents to expose the opposite sides 
of the documents to light at the light exposure 
station, positioned in the circulative feeding path, 
and for forming an image corresponding to the 
document on paper which is appropriately fed 
when the circulating documents are exposed to 
light at the light exposure station, and is further 
characterized by comprising: 

a cycle detecting sensor for detecting one cy- 
cle of all the documents stored in the document 
tray; and 

initializing feed control means for feeding doc- 
uments in the circulation path of the above-men- 
tioned automatic recirculating document handler 
back to the document tray in the event of trouble 
occurring in the above-mentioned imaging appara- 
tus, while circulatively feeding the documents in 
the document tray until one cycle has been de- 
tected by the above-mentioned cycle detecting 
sensor; 

storage means for storing the copy mode at 
the time of occurrence of trouble in the imaging 
apparatus and the state of copying prior to the 
trouble; and 



copy resumption control means for, upon clear- 
ing of the trouble of the imaging apparatus, feeding 
through a document in the document tray which 
has been initialized, after determining, based on 

5 the stored information of the storage means, wheth- 
er or not the document being processed at the 
time of the trouble should be passed through the 
inverted feeding path to be exposed to light at the 
light exposure station; 

10 wherein the initializing feed control means, de- 

pending on the copy mode prior to the occurrence 
of trouble, selects the inverted feeding path far 
feeding the document being circulatively fed which 
is to be returned to the document tray, only when 

75 the document which is fed for restoration to the 
initial held state should be inverted when returned 
to the document tray, and at all other times selects 
the circulative feeding path. 

The invention is further characterized in that a 

20 sheet-circulating feeder provided with a circulative 
feeding path from the bottom of the document tray 
via the processing station to the top of the docu- 
ment tray, comprises 

first feedthrough means far circulating sheets 

25 on top of the document tray through a circulative 
feeding path during the restoration operation after 
sheet jams, to restore the original order of the 
multiple sheets on the document tray to their state 
prior to the beginning of their processing; 

30 second feedthrough means for circulating pro- 

cessed sheets through the circulative feeding path 
after completion of their circulation by the first 
feedthrough means, without processing them at the 
processing station; and 

35 processing feeding means for processing the 

unprocessed sheets after completion of their feed- 
through by the second feedthrough means and 
feeding them through the circulative feeding path. 
The invention is still further characterized by 

40 comprising cycle detecting means for detecting the 
completion of one cycle of the multiple sheets 
stacked in the document tray through the circula- 
tive feeding means and processed sheet counting 
means for counting the number of sheets which 

45 have been processed at the processing station, 
wherein the first feedthrough means is means for 
circulating sheets on the document tray from the 
next page until the cycle detecting means detects 
the completion of one cycle of all the sheets count- 
so ing those processed before the occurrence of the 
jam without processing the sheets at the process- 
ing station, and the second feedthrough means is 
means for circulating only the number of the sheets 
in the tray counted by the processed sheet count- 

55 ing means after completion of circulation of the 
sheets by the first feedthrough means, without pro- 
cessing the sheets in the document tray at the 
processing station. 
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The invention is still further characterized in 
that the sheet-circulating feeder provided with a 
circulative feeding path from the bottom of a docu- 
ment tray to the top of the document tray, via an 
inverting feeder which inverts the front and back 
ends of the sheets and a processing station which 
processes the sheets, comprises 

first feedthrough means for circulating the 
sheets in the document tray through the circulative 
feeding path during the restoration operation after a 
sheet jam to restore the stacking order of the 
multiple sheets in the document tray or to restore 
the stacking order and up/down orientation of the 
multiple sheets in the document tray to their state 
prior to initiation of the processing; 

second feedthrough means for circulating the 
processed sheets through the circulative feeding 
path after completion of their circulation by the first 
feedthrough means, without processing the sheets 
at the processing station; and 

processing feeding means for processing the 
unprocessed sheets at the processing station after 
completion of the feedthrough by the second feed- 
through means and feeding them through the cir- 
culative feeding path. 

The invention is still further characterized by 
comprising cycle detecting means for detecting 
completion of one cycle of the multiple sheets 
stacked in the document tray, counting those pro- 
cessed prior to the occurrence of the trouble, 
through the circulative feeding means and pro- 
cessed sheet counting means for counting the 
number of sheets which have been processed at 
the processing station, wherein the first feedth- 
rough means is means for circulating the sheets on 
the document tray without processing the sheets in 
the document tray at the processing station, until 
the cycle detecting means detects the completion 
of one cycle of all the sheets counting those pro- 
cessed before the occurrence of the jam, the sec- 
ond feedthrough means is means for circulating 
only the number of sheets on the tray counted by 
the processed sheet counting means after comple- 
tion of circulation of the sheets by the first feedth- 
rough means, without inverting the front and back 
ends of the sheets in the document tray at the 
inverting feeder or processing them at the process- 
ing station, and the processing feeding means is 
means for processing the unprocessed sheets at 
the processing station without inverting the front 
and back ends at the inverting feeder, and feeding 
the sheets through the circulative feeding path, 
from the processing by the second feedthrough 
means until one additional cycle of all the sheets 
counting those circulated by the second feedth- 
rough means is detected. 

The invention is still further characterized by 
comprising cycle detecting means for detecting 



one cycle of all of the multiple sheets stacked in 
the document tray through the circulative feeding 
means and processed sheet counting means for 
counting the number of sheets which have been 

5 processed at the processing station, wherein the 
first feedthrough means is means for circulating the 
sheets on the document tray without processing 
the sheets in the document tray at the processing 
station, until the cycle detecting means detects two 

10 cycles of all the sheets counting those processed 
before the occurrence of the jam, the second feed- 
through means is means for circulating only the 
number of the sheets on the tray counted by the 
processed sheet counting means after completion 

rs of circulation of the sheets by the first feedthrough 
means, without processing the sheets at the pro- 
cessing station, and the processing feeding means 
is means for processing the unprocessed sheets at 
the processing station and feeding the sheets 

20 through the circulative feeding path, until the cycle 
detection means detects one additional cycle of all 
the sheets counting those circulated by the second 
feedthrough means. 

The invention is still further characterized by 

25 comprising message displaying means for display- 
ing a message which prompts confirmation of the 
stacking state of the sheets in the document tray 
after the sheets have been circulated by the first 
feedthrough means, and delaying means for delay- 

30 ing the initiation of engagement of the second 
feedthrough means until input of the confirmation. 

The invention is still further characterized in 
that the message displaying means displays its 
message upon detection of the prescribed number 

35 of cycles of sheets by the cycle detecting means 
during the restoration operation after the occur- 
rence of a jam. 

According to the invention, the automatic docu- 
ment feeder with a circulative feeding path is char- 

40 acterized in that, when trouble occurs at the copy- 
ing unit end, documents in the automatic document 
feeder are circulated via the feeding path, and 
while state of the stacked documents prior to the 
occurrence of the trouble is restored, they are fed 

45 through an inverted feeding path only when the 
documents should be inverted. Thus, by this con- 
struction for the initializing of the circulative ly fed 
documents, though the operation of the imaging 
apparatus according to the invention is halted when 

so trouble occurs at the imaging apparatus end, the 
documents continue to be fed by the automatic 
recirculating document feeder. 

In this case, when the copying mode is set for 
duplex copying of double-sided documents, in 

55 cases where copying is started from the back sides 
of the documents, they are returned to the docu- 
ment tray by the document circulative feeding path 
involving an inverted feeding path, and thus the 
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documents are held with their fronts and backs 
inverted. Here, when trouble occurs during copy- 
ing, the documents in the circulative feeding path 
are fed inverted and then held in the tray. Also, so 
long as the cycle detecting sensor has not de- 
tected one cycle, the documents left in the docu- 
ment tray continue to be fed without processing 
through the circulative feeding path without passing 
through the inverted feeding path, being then re- 
turned to the document tray, until detection is 
made by the cycle detecting sensor. Thus, on the 
tray are held both the documents whose backside 
copying has been completed and the documents 
which had been left in the circulative feeding path 
as a result of the trouble and whose front and back 
sides have been inverted. As a result, the cycle 
detecting sensor is reengaged to continue one- 
cycle detection, while the documents are circu- 
lated. During this circulation, only the documents 
whose front and back sides have been inverted are 
inverted again via the inverted feeding path before 
being returned to the document tray. However, 
non-inverted documents are returned without pass- 
ing through the inverted feeding path. Thus, the 
initializing is complete upon the detection of one 
cycle by the cycle detecting sensor. In this case, 
since not all of the documents are forced to pass 
through the inverted feeding route, the circulative 
feeding time may be shortened. 

By controlling the document feeding in the 
manner described above, the document feedth- 
rough time until copy resumption may be greatly 
shortened even when trouble occurs at the copying 
unit end, whether it be in the mode for duplex 
copying from double-sided sheets or simplex copy- 
ing from double-sided sheets. In particular, since 
the documents are returned to the document tray, 
quality reduction of the documents themselves is 
prevented, thus helping to eliminate a cause of 
further jams during subsequent document feeding, 
to allow efficient and effective copywork. 

On the other hand, when, in the case of duplex 
copying from double-sided documents, the docu- 
ments are being copied from the front after having 
been copied from the back, they are restored to 
their initial state. This is because the copying has 
finished the first cycle and thus the documents 
have passed through the inverted feeding path two 
times. As a result, when trouble occurs in the 
imaging apparatus in such a case, the documents 
in the circulative feeding path are returned to the 
document tray without inversion, in order to be 
restored to their initial state. However, the remain- 
ing documents in the document tray which have 
not completed one cycle as detected by the cycle 
detecting sensor are inverted and held. Here, the 
feeding of the documents in the document tray is 
carried out via the inverted feeding path and then 



returned to the document tray, to arrange their 
fronts and backs as according to their initial state. 
This means that the completion of the feeding 
control is indicated upon detection by the cycle 

5 detecting sensor, and the documents are restored 
to their initial state in the document tray. 

In addition, in the case of simplex copying from 
double-sided documents, the documents are re- 
turned to the document tray after having been 

w copied first from the back and then from the front. 
In this case, since they pass through the inverted 
feeding path twice, the documents are returned 
with the faces in the same direction. Here, the 
initialization of the documents in the event of trou- 

75 ble at the imaging apparatus during this copying is 
carried out at the automatic recirculating document 
handler. If the documents are being copied from 
the back in the document circulative feeding path, 
then the documents are returned to the document 

20 tray via the inverted feeding path. However, when 
the documents are being copied from the front, 
they are returned directly to the document tray 
without passing through the inverted feeding path. 
Also, until the cycle detecting sensor detects one 

25 cycle, documents still remaining in the document 
tray which are yet to be copied are also ci rela- 
tively fed. This circulative feeding returns the docu- 
ments back to the tray without passing through the 
inverted feeding path. In this manner, the docu- 

30 ments passing through the inverted feeding path 
are limited to those which are in the document 
circulative feeding path, and only those being 
copied either from the back or front, and thus the 
feeding time for initialization is shortened. 

35 Moreover, in cases where, after initialization of 

the documents has been carried out in the manner 
described above, the copying is resumed after 
returning the documents to their state at the time of 
the occurrence of the trouble after the trouble has 

40 been resolved, the copying made and copy state at 
the time of the trouble are recorded. Based on the 
recorded information, feed control of the docu- 
ments is carried out without light exposure, while 
the documents in the tray are returned to their 

45 state at the time of the occurrence of the trouble. 
Especially in the case of duplex copying from 
double-sided documents, if a document is being 
copied from the back it is returned to the tray via 
the inverted feeding path without light exposure, 

so and this is continued until the document in question 
reaches the light exposure station, where copying 
of the document is initiated at the time it reaches 
the light exposure station. At that time, if the copy- 
ing is from the front, the documents are fed serially 

55 without passing through the inverted feeding path 
to be returned to the tray, while only the document 
of interest whose copying has not been completed 
as a result of the trouble, undergoes copying which 
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restarts upon its reaching the light exposure sta- 
tion. 

Furthermore, in the mode for simplex copying 
from double-sided documents, documents are fed 
via the inverted feeding path and returned to the 
tray, while the document in question is fed to the 
light exposure station via the inverted feeding path 
to be copied either from the front or the back. 

Even when copying restarts in the manner de- 
scribed above, since only minimum number of doc- 
uments are fed through the inverted feeding path 
during the feeding of the initialized documents, the 
time required for resumption of copying after the 
trouble has been cleared is shortened. Also, ac- 
cording to the invention, since the number of the 
documents fed for their initialization and for initi- 
ation of their copying after initialization is drastically 
reduced, the degree of damage incurred an the 
documents may be minimized, which is very help- 
ful from the viewpoint of preventing quality loss of 
the documents and provides efficient and effective 
copywork. 

In other words, since the number of time the 
documents are reinverted in the light exposure 
mode and feeding mode during the initial handling 
of the documents is kept to an absolute minimum, 
even when trouble occurs in the copying unit, dam- 
age to the documents by feedthrough may be 
minimized, while the automatic initialization han- 
dling reduces the work of the operator and pro- 
vides efficient copywork. 

Furthermore, according to the invention, the 
automatic sheet feeder with a circulative feeding 
path from the bottom of the document tray through 
the processing station to the top of the document 
tray is characterized by comprising first feedth- 
rough means which restores the stacking order of 
the sheets in the document tray to their state prior 
to processing and second feedthrough means 
which circulates the processed sheets without re- 
processing them. Thus, when sheet jamming oc- 
curs in the circulative feeding path, the proper 
stacked state of the documents may be restored 
by simply placing in the document tray the sheets 
removed from the feeding path, regardless of the 
orientation of the sheets. Because the initial 
stacked state of the documents is automatically 
restored, the time required therefor is shortened. 

According to the invention, when the operator 
stacks the sheets on the uppermost sheet in the 
tray which were suspended in the circulative feed- 
ing path at the time of occurrence of a jam, in their 
stacking order prior to the beginning of processing, 
the first feedthrough means restores all of the 
sheets in the document tray to their stacking order 
prior to the beginning of processing, while the 
second feedthrough means feeds only the pro- 
cessed sheets through the circulative feeding path 



without processing them, and returns them to the 
document tray. After this, the means processes the 
unprocessed sheets and feeds them through the 
circulative feeding path. Consequently, the replac- 

5 ing of the sheets which were suspended in the 
circulative feeding path into the document tray in 
the desired state is the only manual action that the 
operator must perform, and all the other handling 
for restoring the operation after a jam is carried out 

w automatically. 

According to the invention, one cycle of all of 
the multiple sheets stacked in the document tray 
through the circulative feeding path is detected by 
the cycle detecting means. In addition, the number 

75 of sheets which have completed processing at the 
processing station are detected by the processed 
sheet counting means. When a jam occurs when a 
sheet is in the circulative feeding path, during the 
restoration operation the sheets in the document 

20 tray are fed through the circulative feeding path 
until the cycle detecting means detects one cycle 
of all the sheets counting those processed before 
the occurrence of the jam. Consequently, when the 
operator stacks the sheets on the uppermost sheet 

25 in the tray which were suspended in the circulative 
feeding path at the time of the occurrence of the 
jam back to their stacking order prior to the begin- 
ning of processing, the multiple sheets in the docu- 
ment tray are restored to their initial stacking order 

30 by the first feed through means. At this point, the 
second feedthrough means then feeds through the 
circulative feeding path only the number of sheets 
in the document tray corresponding to the number 
counted by the processed sheet counting means. 

35 That is, the processed sheets are fed through and 
returned back on top of the unprocessed sheets on 
the document tray, and the sheets fed through the 
circulative feeding path thereafter by the process- 
ing feeding means are the unprocessed sheets. 

40 According to the invention, in the copy mode 

for single-sided documents with an RDH, the res- 
toration operation is automatically carried out when 
the operator returns the sheets which have been 
suspended in the feeding path back to the docu- 

45 ment tray in the same state as at the time the 
documents were originally stacked, providing the 
advantage of allowing very easy performance of 
the proper copywork. 

According to the invention, when the operator, 

so in the event of a jam, places sheets which have 
been suspended in the circulative feeding path in 
the same orientation as the uppermost sheet in the 
tray, and stacks them on the uppermost sheet in 
the document tray in the same stacking order as 

55 before the initiation of the processing, all of the 
sheets on the document tray are restored to the 
same order and orientation as before the initiation 
of the processing, while only the processed sheets 
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are fed through the circulative feeding path without 
being processed and the unprocessed sheets are 
processed while being fed through the circulative 
feeding path. Consequently, even in cases where 
an inverted feeding path for inverting the tops and 
bottoms of the sheets is included in the circulative 
feeding path for processing of both sides of the 
sheets, the only manual operation by the operator 
is that of returning the sheets which have been 
suspended in the circulative feeding path back to 
the document tray in the desired state, while all the 
other handling for restoring the operation after a 
jam is carried out automatically. 

According to the invention, during the restora- 
tion operation after the occurrence of a jam, the 
sheets are fed through the inverted feeding path 
while inverting their tops and bottoms, until the 
cycle detecting means detects one cycle of all the 
sheets counting those processed before the occur- 
rence of the jam. Consequently, when the operator 
returns the sheets which were in the circulative 
feeding path at the time of the occurrence of the 
jam back onto the uppermost sheet in the tray in 
the desired state, upon completion of handling by 
the first feedthrough means, all of the sheets are 
placed in the document tray with their simplex or 
duplex processing completed. At this point, the 
second feedthrough means then circulates through 
the circulative feeding path only the number of 
sheets in the document tray corresponding to the 
number counted by the processed sheet counting 
means, without inverting their tops and bottoms or 
processing them, and the sheets whose processing 
has actually been completed are placed over the 
unprocessed sheets. The processing feeding 
means guides the unprocessed sheets in order 
through circulative feeding path, processes them at 
the processing station and returns them onto the 
document tray. Consequently, once the handling 
by the processing feeding means has been com- 
pleted, the sheets whose simplex or duplex pro- 
cessing has actually been completed become situ- 
ated in the document tray in their same stacking 
order as prior to the beginning of processing. 

According to the invention, during the restora- 
tion operation after the occurrence of a jam, the 
sheets are fed through the inverted feeding path 
while inverting their tops and bottoms, until the 
cycle detecting means detects two cycles of all the 
sheets counting those processed before the occur- 
rence of the jam. Consequently, when the operator 
returns the sheets which were in the circulative 
feeding path at the time of the occurrence of the 
jam back onto the uppermost sheet in the tray in 
the desired state, upon completion of handling by 
the first feedthrough means, all of the sheets are 
placed in the document tray in the same stacking 
order as prior to the beginning of processing. At 



this point, the second feedthrough means then 
circulates through the circulative feeding path only 
the number of sheets in the document tray cor- 
responding to the number counted by the pro- 

5 cessed sheet counting means, without processing 
them, and the sheets whose processing has ac- 
tually been completed are inverted and placed over 
the unprocessed sheets. The processing feeding 
means guides the unprocessed sheets in order 

70 through circulative feeding path, processes them at 
the processing station and returns them onto the 
document tray. Consequently, once the handling 
by the processing feeding means has been com- 
pleted, all of the sheets an which the same simplex 

75 or duplex processing has actually been completed 
become situated in the document tray in their 
same stacking order as prior to the beginning of 
processing. 

According to the invention, in the copy mode 

20 for double-sided documents with an RDH, in the 
event of a jam of the documents, the operator 
simply returns them to the document tray in the 
same state as the documents on top of the tray, 
without having to perform any complicated han- 

25 dling of the documents, thus providing the advan- 
tage of allowing very easy completion of the de- 
sired copywork. 

According to the invention, when the circulation 
of the sheets by the first feedthrough has been 

30 completed, a message is displayed prompting the 
operator to confirm the stacking condition of the 
sheets. The operator makes confirmation as neces- 
sary, and upon input to indicate that the stacking 
condition is proper, handling is carried out from the 

35 second feedthrough means onward. Consequently, 
the operator is able to check whether or not the 
multiple sheets are placed in the document tray in 
the proper order, for accurate handling thereafter. 
According to the invention, a message is dis- 

40 played, upon completion of feedthrough of the doc- 
uments which were in the document tray at the 
time of the jam, prompting the operator to check 
whether or not the documents are in their original 
stacked state, and thus even if the operator makes 

45 an error in handling the documents which were in 
the document feeding path at the time of the oc- 
currence of the jam, mishandling of the documents 
may be prevented before it occurs. 

According to the invention, the completion of 

so the circulation of the sheets by the first feedth- 
rough means is indicated by the detection of the 
prescribed number of cycles of all the sheets by 
the cycle detecting means. Consequently, it is pos- 
sible to accurately judge the completion of opera- 

55 tion of the first feedthrough means based on the 
detection signal of the cycle detecting means. 

In other words, an advantage of the invention is 
that a message is displayed prompting the operator 
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to check whether the documents are in their initial 
state when the sensor which detects one cycle of 
the documents is switched on so that checking of 
the stacked state may be carried out at the proper 
time, and the proper copywork may be quickly and 5 
accurately performed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other and further objects, features, and advan- w 
tages of the invention will be more explicit from the 
following detailed description taken with reference 
to the drawings wherein: 

Fig. 1 shows the construction of an embodiment 
of a copying unit with an RDH according to the 15 



invention; 

Fig. 2 shows the construction of an RDH accord- 
ing to the invention; 

Fig. 3 is a block diagram of the controllers of the 
same copying unit end of the same RDH; 
Fig. 4 is a flow chart for document feed control 
during normal operation of an RDH in the case 
of single-sided documents; 
Fig. 5 is a flow chart for document feed control 
during normal operation of an RDH in the case 
of duplex copying of double-sided documents; 
Fig. 6 is a flow chart for document feed control 
during normal operation of an RDH in the case 
of simplex copying of double-sided documents; 
Fig. 7 is a flow chart for explanation of the 
operation for initialization of documents in the 
copy mode for single-sided documents accord- 
ing to the invention; 

Fig. 8 is a flow chart for explanation of the 
operation for initialization of documents in the 
copy mode for duplex copying of double-sided 
documents according to the invention; 
Fig. 9 is a flow chart continuing the explanation 
of the operation in Fig. 8; 
Fig. 10 is a flow chart for explanation of the 
operation for initialization of documents in the 
copy mode for simplex copying of double-sided 
documents according to the invention; 
Fig. 11 is a flow chart for explanation of the 
restoration procedure for restarting copying after 
trouble has been cleared, in the copy mode for 
copying of single-sided documents; 
Fig. 12 is a flow chart for explanation of restora- 
tion procedures for restarting copying after trou- 
ble has been cleared, in the copy mode for 
duplex copying of double-sided documents; 
Fig. 13 is a flow chart for explanation of restora- 
tion procedures for restarting copying after trou- 
ble has been cleared, in the copy mode for 
simplex copying of double-sided documents; 
Fig. 14 shows procedures for restoration of a 
jam in the RDH controller, in the single-sided 
copy mode; 



Figs. 15A-15E show the state of documents 
during the procedures far restoration of a jam in 
the RDH in the single-sided copy mode; 
Fig. 16 shows procedures for restoration of a 
jam in the RDH controller, in the double-sided 
copy mode; 

Figs. 1 7A-1 7F show the state of documents dur- 
ing procedures for restoration of a jam in the 
RDH in the double-sided copy mode; 
Fig. 18 is a flow chart for a portion of processing 
procedures of an RDH controller according to an 
embodiment of the invention; 
Figs. 19A-19D show the state of documents 
during procedures for restoration of a jam in the 
RDH; and 

Figs. 20A-20D show the state of documents 
during procedures for restoration of a jam in the 
RDH. 

20 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Now referring to the drawings, preferred em- 
bodiments of the invention are described below. 

25 Fig. 1 shows an embodiment of the construc- 

tion of a copier with an RDH 1 which is a sheet 
document-circulating feeder, according to the 
present invention. A light scanning copy board 42 is 
provided on top of the copying unit 41 which is 

30 furnished internally with the copy processor 62 
described below, and the RDH 1 is mounted on top 
of the copyboard 42. The copyboard 42 is set at an 
area where the documents are scanned with light, 
and it is made of transparent glass. The RDH 1, 

35 which is the document feeder, carries documents 
in a document stacking tray (document tray 3) to a 
copyboard 2, and then circulatively sends them 
back to the document stacking tray. Also, when the 
documents are automatically fed they are kept at 

40 the position shown in the figure, while in cases 
where documents in the form of books, etc. are 
manually placed an the copyboard, the entire RDH 
1 is mounted in a liftable manner to accept the 
documents. 

45 Below the copyboard 2 there is situated an 

optical system 51 comprising mirrors 44-49 and a 
zoom lens 50. The optical system 51 irradiates 
light rays from a copying lamp 52 onto the docu- 
ments for light scanning, while light reflected from 

so the documents is taken and guided to a photocon- 
ductor drum 53 situated below the optical system 
51. 

The photoconductor drum 53 is driven by a 
main motor (not shown). Around the photoconduc- 
55 tor drum 53 there are situated a charger 54, a 
developing device 55, a copying device 56. a strip- 
per 57, a cleaning device 58, a static eliminator 59, 
etc. Also, near the stripper 57 there are provided a 
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feeder 60 and an fixer 61 . The cleaning device 58 
is equipped with a cleaning blade 58a which is in 
contact with the photoconductor drum 53 to wipe 
off excess toner. 

Below the developing device 55 there is situ- 
ated a paper supply tray 63, and paper supply 
trays 64 and 65 are also arranged adjacent to the 
paper supply tray 63. Also, a hand-fed paper sup- 
ply station 66 is arranged on the side of the devel- 
oping device 65 of the copying unit 41 . The paper 
supply trays 63-65 are capable of holding multiple 
sheets of paper to be supplied for copying, and the 
paper is successively supplied from the uppermost 
sheet by paper supply belts 67-69 provided on the 
paper outlet sides separately. Also, the hand-fed 
paper supply station 66 allows insertion of paper of 
differing sizes, one sheet at a time. 

The copy processor 62 is constructed with 
these parts including the photoconductor drum 53, 
and the copy processor 62 produces, as a toner 
image, an electrostatic latent image formed on the 
photoconductor drum 53 by light from the optical 
system, and copies the toner image onto the paper 
supplied from the supply trays 63-65, etc. The 
copy processor 62 feeds the paper stripped by the 
stripper 57 to the fixer 61 by the feeder 60, and the 
toner image is fixed onto the paper at the fixer 61 
by heat and pressure. 

A feeding path 70 is provided from the space 
formed between the paper supply tray 63 and the 
paper supply trays 64, 65 upward to the area near 
the photoconductor drum 53. The feeding path 70 
guides the paper fed from the paper supply trays 
63-65, the hand-fed supply station 66 and an inter- 
mediate tray 77 described later, to the photocon- 
ductor drum 53. A resistance roller 71 which sup- 
plies paper at a prescribed timing is provided at 
the opening end of the feeding path 70 near the 
copying device 56. 

A feeding switcher 72 is provided at the paper 
exiting end of the fixer 61. The feeding switcher 72 
is provided with a gate flapper 75 which switches 
the path of the paper to guide the paper to the 
feeding path 73 in the case of simplex copying, 
and to the feeding path 74 in the case of duplex 
copying. The feeding path 73 ejects the paper to 
an ejection tray 76, and if necessary, also functions 
as a finisher, which is an apparatus for after-pro- 
cessing, such as stapling, etc., of the sheets. The 
paper supply tray 76 has a construction capable of 
being driven up and down to receive multiple 
sheets of paper stapled by the feeding path 73. 

The feeding path 74 runs from the feeding 
switcher 72, passing on the bottom of the fixer 61 
and the feeder 60, stretching under the photocon- 
ductor drum 53, and guiding the paper to an inter- 
mediate tray 77. The intermediate tray 77 is pro- 
vided under the location of the fixer 60, and it 



receives simplex-copied paper fed via the feeding 
path 74. The intermediate tray 77 supplies paper 
whose fronts and backs have been inverted by a 
feeding belt 78 provided on the paper exiting end. 

5 Fig. 2 is a side sectional view of an RDH 1 

according to an embodiment of the invention. The 
RDH 1 is a device capable of switching between 
recirculating document handling mode (abbreviated 
as RDH mode) far feeding from the bottom and 

w stacking on the top, and separate document feed- 
ing mode (abbreviated as SDF mode), which is set 
for one page at a time by hand. 

The documents are held in the document tray 
(document stacking tray) 3 so that the first page is 

75 facing upward, and page feeding begins from the 
lowermost document. In the case of single-sided 
documents, each document D stacked in a docu- 
ment stacker 4 is fed by a feeding roller 8, after 
which it is returned to the document tray 3 via the 

20 same path as in RDH mode. 

The feeding roller 8 performs the role of docu- 
ment feeding in RDH mode, and in SDF made it 
performs the role of document insertion, and thus 
has two functions as a roller. 

25 A feeding belt 10 is girdled around and spans 

across a driving roller 17 rotated by a motor 16 and 
a driving roller 18 oppostation the driving roller 17, 
and it rotates in the direction of the arrow being 
driven by the motor 16. The feeding belt 10 is 

30 provided with a plurality of through-holes, the suc- 
tion hole of an air suction duct, not shown, which is 
provided in the inside of the girdled feeding belt 
10, i.e. in the space defined by the feeding belt 10 
between both of the rollers 17 and 18, contacts the 

35 top of the inner circumference of the lower feeding 
belt 10. Thus, while it runs the feeding belt 10 is 
subjected to the sucking action of the air suction 
duct, and the documents D are adsorbed so as not 
to slide when being fed to the feeding roller 11 

ao end. 

In the case of duplex mode for copying images 
from both sides of double-sided documents 
stacked in the document tray 3, once the tail end 
of a document D taken into the feeding path 7 by 

45 the roller 6 reaches point A, the top and bottom of 
the document are inverted passing through the 
inverted feeding route 19 by the reverse rotation of 
the feeding roller 8, and it is fed by the feeding belt 
10 so that the back is facing the copyboard 42. 

so Thereafter, the document is returned to the docu- 
ment tray 3 via the same route as in the case of 
RDH mode for single-sided documents, as de- 
scribed above. That is, the documents which have 
completed one cycle are returned to the document 

55 tray 3 with their fronts and backs reversed. 

The sheets which have completed the copying 
process of their back sides are stocked in the 
intermediate tray 77, and are supplied to the copy 
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processor from the intermediate tray 77 for copying 
of the front image of the same documents which 
have been fed with their fronts and backs inverted 
during the second circulation. 

Consequently, the stacked bundle of the docu- 
ments is circulated twice, and during the first cir- 
culation all of the documents are copied only from 
the back sides onto paper supplied from the supply 
tray, and the sheets are stacked in a duplex tray 77 
inside the copying unit 1, while during the second 
circulation the sheets stacked in the duplex tray 77 
inside the copying unit 1 is supplied, and copying 
of only the front sides of the documents is per- 
formed onto the front sides of the sheets. Thus, the 
sheets copied on both sides are ejected into an 
ejection tray 76 to complete the duplex copying of 
a portion of the double-sided documents. 

A sensor S1 provided in the document tray 3 is 
a recycle sensor which detects the completion of 
one cycle of all of the multiple documents D 
stacked in the document tray 3. 

When the final document is supplied, the cycle 
of the documents is detected by the actuator of the 
recycle sensor S1 . The sensor S1 is provided with 
an actuator 2 which is in contact with the top 
surface of the document initially located on top of 
the documents stacked in the document tray 3. 
This actuator 2 is lowered along with the gradual 
downward movement of the same document lo- 
cated on the top initially, due to the progressive 
feeding of the documents from the bottom, and 
when no documents remain at the bottom, the 
sensor S1 registers the completion of one cycle of 
processing of all the documents stacked in the 
document tray. At this time, the actuator 2 of the 
sensor S1 moves to once again contact the top 
surface of the top document. 

By using this sensor S1 and a counter, it is 
possible to know the number of document sheets 
supplied for one cycle, and thus detection of mis- 
feeding of plural documents at one time becomes 
possible. The front/back orientation of the docu- 
ments above and below S1 is the same whether in 
the case of single-sided documents or that of sim- 
plex copying of double-sided documents described 
later, but in the case of duplex copying of double- 
sided documents, the front/back orientation of the 
documents above and below St is reversed. Also, 
when necessary the actuator for Si is engaged 
when the final document is returned onto the top 
document D in the document tray, to be located on 
that document. 

Furthermore, in the case of simplex copying of 
double-sided documents, when the tail end of a 
document taken up by a roller 6 reaches point A, it 
is reversed again while passing through a path 19 
by the reverse rotation of a roller 8, and it is taken 
up onto a reading station 9 for exposure of its back 



side to light. After this side is exposed to light, the 
document is again inverted passing from the read- 
ing station 9 through the paths 20, 19 by the 
reverse rotation of the roller 8 and the feeding belt 

5 10, and is again taken up onto the reading station 9 
with the front side of the document as the side of 
light exposure. Also, after this side is exposed to 
light, the document is returned to the document 
tray 3 by the same operation as for single-sided 

w documents described above. Thus, the documents 
in the document tray 3 which have been circulated 
are returned to their initial stacked state. 

Fig. 3 is a block diagram of the controllers of 
the RDH and copying unit. A CPU 91 forming the 

rs controller of the copying unit 41 carries out its 
control based on a program stored in a ROM 92. A 
RAM 93 is organized into a buffer memory and 
flags necessary for copy control, and other calcula- 
tion areas. A signal input device 96 is connected to 

20 the CPU 91 via an interface 94. The signal input 
device 96 is connected with switches, such as a 
print switch 98, and a sensor which is not shown, 
and key switch operating data and sensor detection 
data are input into the CPU 91 via the interface 94. 

25 In other words, in the copying unit 41, the 

detection signal of the location of the fed paper, the 
signal of the detected location of the photoconduc- 
tor, and other signals are sent to the microcom- 
puter (CPU) 91 via the interface circuit 94, while in 

30 the automatic recirculating document handler 1 the 
detection signal of the location of the fed docu- 
ments, and other signals, are also transferred to the 
microcomputer (CPU) 91 . 

In the case of RDH mode, the multiple docu- 

35 ments D stacked in the document tray, which is the 
document tray, are serially fed out from the lower- 
most one D by a delivery belt 5 constructed di- 
rectly under the document tray 3. Each of these 
documents D passes between a pair of delivery 

40 rollers 6 constructed downstream from the delivery 
belt 5 and reaches the processing station 9 con- 
sisting of a copyboard 42, via the feeding path by 
the action of the feeding roller 8. At the processing 
station, the document D is fed onto the copyboard 

45 42 by the feeding belt 10, and is subjected during 
this time to light exposure scanning by a copying 
lamp 52 of the optical system 51. Once the light 
exposure scanning of each document D is com- 
plete, it is fed by the feeding belt 10 and inverted 

so via a feeding roller 11 which is driven by a motor 
14, and is then returned to the top of the docu- 
ments D on the document tray 3 via a return path 
12 and a pair of return rollers 13. 

The feeding roller 8 is situated under the feed- 

55 ing path 7 provided downstream from the delivery 
roller 6, and it is rotated by a motor 15 directly 
connected at the axis, for inverted feeding of the 
documents D to the copyboard 42. At a location on 
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the opposite side of the processing station 9, that 
is, at a location sandwiching the feeding roller 8 at 
the side opposite to the copyboard 42, there is 
provided a document stacker 4 which allows man- 
ual feeding of the documents D one page at a time. 5 
This document stacker 4 is used in the sheet-by- 
sheet manual document feeding mode, and a doc- 
ument sheet D placed on the document stacker 4 
is fed by the feeding roller 8, after which it is 
handled in the same manner as in the circulative w 
document feeding mode to return to the tray 3. 

In addition, a driver array 97 is connected to 
the CPU 91 via the interface 95. To this driver 
array 97 there are connected various parts such as 
motors, solenoids, LEDs, etc. specifically, a driving 15 
motor 15 for the feeding roller 8, a driving motor 16 
far the feeding belt 10, etc. The CPU 91 outputs 
driving data to the driver array via the interface 95. 
The driver array 97 drives the motors, etc. based 
on the this driving data. The CPU 91 is connected 20 
to a CPU 21 composing the controller of the RDH 
1. Consequently, the driving of the ricirculating 
document handler 1 and the driving of the copying 
unit 41 are controlled relative to each other by the 
microcomputer (CPU) 91 . 25 

To the CPU 21 of the RDH 1 are connected a 
sensor S1 motors 14-16, and other input/output 
devices, etc. via interfaces 24, 25, and these in- 
put/output devices are controlled as a whole ac- 
cording to a program pre-written in a ROM 22. A 30 
RAM 23 contains a memory area for this control 
data, and memory areas MA1 and MA2 are as- 
signed to counters X and Y, respectively. 

The CPU 21 receives operation data for a print 
switch 98 and input of the completion signal of the 35 
copy operation, from the CPU 91 controlling the 
copying unit 41, and based on the timing of input 
of these signals, determines a prescribed timing for 
processing. Also, the CPU 21 increments by 1 the 
value of the counter Y assigned to the memory 40 
area MA2 of the RAM 23 for each input of a copy 
completion signal from the CPU 91 of the copying 
unit 41. It also increments by 1 the value of the 
counter X assigned to the memory area MA1 of the 
RAM 23 for each feedthrough cycle at the time of 45 
jam handling. 

(Document feed control during normal operation) 

Fig. 4 is a flow chart for document feed control 50 
in the mode for simplex copying of single-sided 
documents, Fig. 5 is a flow chart far document feed 
control in the mode for duplex copying of double- 
sided documents, and Fig. 6 is a flow chart for 
document feed control in the copy mode for sim- 55 
plex copying of double-sided documents. 

Here, the difference in document feeding be- 
tween simplex copying of single-sided documents 
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and duplex copying of single-sided documents is 
only that in the case of duplex copying of single- 
sided documents, the operating step for feedth- 
rough of documents not exposed to light is placed 
intermittently after light exposure of the documents, 
and there is no difference in the basic document 
feeding paths. In particular, in the case of duplex 
copying the documents are circulated twice for the 
duplex copying, with the front and back sides al- 
ternating for their first circulation and their second 
circulation. The explanation of this type of docu- 
ment feeding is omitted since it has no direct 
connection with the subject matter of the invention. 
Consequently, the single-sided document feeding 
mode described hereunder refers to the document 
feeding mode for simplex copying of single-sided 
documents. 

The feeding operation in the mode for copying 
from single-sided documents will first be explained 
using the flow chart in Fig. 4. When copying starts, 
the first page document (the document at the bot- 
tom) begins to be supplied from the document tray 
3. The document is prefed until its top edge 
reaches the standby position (hereunder abbre- 
viated to ST position) (step p1). Next, after the 
prefed document at the ST position is supplied to 
the light exposure station, the next successive doc- 
ument is prefed to the ST position in order to 
shorten the supply time (steps p2 and p3). Also, 
the controller waits for completion of the light expo- 
sure of the document fed to the light exposure 
station, and then ejects the document to the docu- 
ment tray 3 while determining whether the copying 
process has been completed (step p6), and if the 
copying process has not been completed it returns 
to the document light exposure step (step p2), and 
steps p4 -* p5 -* p6 are repeated. That is, steps 
p2 through p6 are repeated until completion of the 
copying process. 

The document feeding operation in the mode 
for duplex copying of double-sided documents will 
now be explained using the flow chart in Fig. 5. 
First, when the copying process is started by the 
print switch, the back side mode flag for determin- 
ing whether the document is to receive light expo- 
sure at the front or back is initialized, the first page 
document (the document at the bottom) is supplied 
from the document tray 3 and inverted in the first 
feeding path 7, passed through the second feeding 
path 19 for reinversion, and then prefed to the ST 
position (steps ql and q2). 

After the prefed document at the ST position is 
supplied to the light exposure station, the next 
document is prefed to the ST position in the same 
manner as explained before, in order to shorten the 
supply time (steps q3 and 4). Also, the controller 
waits far completion of the light exposure of the 
document fed to the light exposure station, and 
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then ejects the document to the document tray 3 
while determining whether or not that document is 
the last document of the cycle (steps q5, q6 and 
q7). If that document is the last document of the 
cycle, it decides whether the back side mode flag 
is set or initialized, initializing the flag if it is set and 
setting the flag if it is initialized (steps q8, q9 and 
q10). After this, it determines whether or not the 
copying process has been completed, and returns 
to step q2 for light exposure of the next document 
if the copying process has not been completed 
(step q11). Steps q3 through qll are repeated until 
completion of the copying process. 

The document feeding operation in the copy 
mode for simplex copying of double-sided docu- 
ments will now be explained using the flow chart in 
Fig. 6. First, when the copying process is started, 
the first page document is taken from the docu- 
ment tray 3 and inverted at the first feeding path 7, 
and passes through the second feeding path 19 to 
be reinverted and prefed to the ST position (step 
r1). Next, after the prefed document at the ST 
position has been supplied to the light exposure 
station, the controller waits for completion of light 
exposure of the back side of the document sup- 
plied to the light exposure station (steps r2 and r3). 
After completion of the light exposure of the back 
side, the feeding belt 10 and feeding roller 8 are 
rotated in reverse for light exposure an the front 
side of the document, and then the document is 
passed through the feeding paths 20, 19, inverted 
once again and supplied to the exposing station. 
The next successive document is then prefed to 
the ST position in the same manner as in step r1 
(steps r4 and r5). Also, the controller waits for 
completion of the light exposure of the document 
fed to the light exposure station, and then ejects 
the document to the document tray 3 while deter- 
mining whether or not the copying process has 
been completed, returning to step r2 for light expo- 
sure of the next document if the copying process 
has not been completed (steps r6, r7 and r8). 
Steps r2 through r8 are repeated until completion 
of the copying process. 

(Operation for initialization of documents in the 
case of trouble at the copying unit) 

The document initialization operation for the 
resumption of copying according to the invention 
will now be explained using the flow charts in Figs. 
7 to 12. 

In the case of troubles such as paper jams, 
paper depletion or toner depletion occurring at the 
copying unit, if the documents are left in the feed- 
ing roller 8 they became curled, thus lowering the 
quality of the documents and becoming a cause of 
further document jams. For this reason, the docu- 



ment feeding is controlled so as to feed through 
the subsequent documents and return them to their 
original stacked state. 

The document initialization operation in the 

5 mode for simplex copying (and likewise for duplex 
copying) of single-sided documents will first be 
explained using the flow chart in Fig. 7. 

In the case of troubles such as paper jams, 
paper depletion or toner depletion occurring at the 

w copying unit 41, initialization begins from the step 
indicated as "document initialization 1" in Fig. 7. 
First, it is checked whether or not the document at 
the light exposure station can be ejected. For ex- 
ample, if there is no paper in the paper supply 

75 cassette of the copying unit, an "out of paper- 
signal is generated. At this time, if the paper onto 
which the light exposure image is to be transferred 
has already been fed through the paper supply 
path at the copying unit, light exposure is possible 

20 on the document at the light exposure station, and 
the document is ejected after completion of the 
light exposure. However, if a trouble signal is gen- 
erated at a timing which requires repositioning of 
the document, including cases where the paper 

25 supplied for the document at the light exposure 
station has caused a jam, the document must be 
ejected for synchronized refeeding with the paper. 
This judgment an whether the document has been 
ejected or not and adjustment of the timing are 

30 carried out in step c1 . Also, after the document at 
the light exposure station has been ejected to the 
document tray 3, it is checked whether or not there 
is a document in the first feeding path 7 (steps c2 
and c3). 

35 If there is a document there, then the docu- 

ment is fed to the document tray 3 via the light 
exposure station (step c4), after which step c5 is 
performed to control feeding of the subsequent 
documents. Here it is checked whether the cycle 

40 detecting sensor S1 is on, feedth rough (circulative 
feeding without light exposure) of the documents is 
carried out until one cycle of the documents is 
detected by the sensor, and when all of the docu- 
ments have been returned to the document tray 3 

45 the initialization operation is suspended (step c5 to 
c2). In other words, since document feeding of 
single-sided documents always returns the docu- 
ments to the document tray 3 in the originally 
stacked state, the documents may be simply cir- 

50 culatively fed without inversion, in the event of 
occurrence of trouble at the copying unit. 

The document initialization operation in the 
copy mode for duplex copying of double-sided 
documents will now be explained with reference to 

55 the flow charts in Figs. 8 and 9. 

In the case of troubles occurring at the copying 
unit 1 , beginning with the step indicated as "docu- 
ment initialization 1" in Fig. 8, it is determined 
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whether or not the document at the light exposure 
station can be ejected (step u1). Here, as in Fig. 7, 
in cases where it can, step u2 is immediately 
performed, while in cases where it cannot, after 
exposure at the prescribed timing, the document at 5 
the light exposure station is ejected to the docu- 
ment tray 3 in the step u2. 

Also, it is checked whether there is a document 
in the second feeding path 19 (step u3), and if 
there is a document then it is fed back to the 10 
document tray 3 via the light exposure station (step 
u4), and the flow proceeds to the "document initial- 
ization 2" step in Fig. 9. 

In Fig. 9, the light exposure mode for the 
present circulation is checked (step u5), and in the 75 
case of back side light exposure circulation the 
counter A, which counts the number of times docu- 
ments have been fed in single-sided document 
mode, is cleared (step u6). Also, it is checked 
whether the cycle detecting sensor S1 is an (step 20 
u7), and the counters A and 6 (counters which are 
incremented by 1 for each document fed and are 
cleared after one cycle, staring the total number of 
documents upon one cycle thereof) are increment- 
ed by 1 until one cycle of the documents has been 25 
detected by the sensor, after which the documents 
are fed through under feed control in single-sided 
document mode, and this operation circulatively 
feeds the documents in the document tray 3 (steps 
u7 step u8 — step u9 — step u10 step u7). 30 

When one cycle of the documents has been 
detected by the cycle detecting sensor S1 in step 
u7 described above, the value of counter A which 
stores the number of times the documents have 
been fed under document feed control in single- 35 
sided document mode, is subtracted from the value 
of counter B which stores the total number of 
documents, and the result of the subtraction is 
restored in counter A (steps u7 through u1 1 ). The 
value of counter A at this time indicates the num- ao 
ber of documents which have been fed in the 
mode for duplex copying of double-sided docu- 
ments. 

Furthermore, for detection of one cycle of the 
documents again after the final document has been 45 
restored to the document tray 3, the cycle detect- 
ing sensor S1 is moved onto the top of the docu- 
ments (step u12). After this step, the value in 
counter A is decremented by 1 for each sheet fed 
until the value in counter A is "0", while the docu- so 
ments are fed through without light exposure, un- 
der document feed control in the copy mode for 
duplex copying of double-sided documents (steps 
u13 through u15). When the value in counter A 
becomes "0 n , there are no more documents to be 55 
inverted. That is, at that time the add pages of the 
double-sided documents (the fronts when the docu- 
ments are stacked) are all kept in the document 
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tray 3 facing upward. 

Here, starting with the next document, it is 
again checked whether the cycle detecting sensor 
S1 is on, and the documents are circulated through 
under document feed control in the copy mode for 
single-sided documents, until the sensor detects 
one cycle of the documents, upon which the initial- 
ization of the documents (restoration to the initial 
stacked state of the documents) is complete (steps 
u16to u17). 

On the other hand, in cases where the circula- 
tion is in light exposure mode for front side light 
exposure when initialization of the documents is 
required, it is checked whether the cycle detecting 
sensor St is on (step u5) while the documents are 
fed through under document feed control in the 
copy mode for duplex copying of double-sided 
documents, until the sensor detects one cycle of 
the documents, upon which the initialization of the 
documents is complete (steps u18 to u19). In this 
manner, when documents are fed through without 
light exposure in the event of trouble occurring at 
the copying unit end during circulative feeding of 
double-sided documents, the inverted feeding path 
is used only for the minimum number of docu- 
ments, and thus the initialization operation is quick- 
ened, for a considerable effect of time reduction. 

The document initialization operation in the 
copy mode for simplex copying of double-sided 
documents will now be explained with reference to 
the flow chart in Fig. 10. In the case of troubles 
occurring at the copying unit 1, the control opera- 
tion begins with the step indicated as "document 
initialization 1" in Fig. 10. First, it is determined 
whether or not the document at the light exposure 
station can be ejected (step v1), and in cases 
where it can step v2 is immediately performed, 
while in cases where it cannot, the ejection timing 
is adjusted in the same manner as in Fig. 7. 

The mode for light exposure of the documents 
is then checked (step v2). In the case of back side 
light exposure, since the document will be inverted 
if ejected as is, the feeding roller 8 and feeding 
belt 10 are rotated in reverse and the document is 
passed through the feeding paths 20 and 19 and 
resupplied to the light exposure station, by which it 
is reinverted (step v3). At this time, in the case of 
back side light exposure, since it is necessary to 
reinvert the document using the same feeding 
paths for the next front side light exposure, there 
are no documents in the feeding paths 19 and 20 
because no documents have been prefed. Further- 
more, after the document at the light exposure 
station has been ejected to the document tray 3 
(step v4), it is checked whether a document is 
present in the second feeding path 19 (step v5). In 
cases where a document is present, since it is the 
document on temporary standby for the next back 
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side light exposure, after being supplied to the light 
exposure station it is passed again through the 
feeding paths 20 and 19 to be reinverted and then 
supplied to the light exposure station, and then 
immediately ejected to the document tray 3 without 
copying (step v6). 

After this step, step v7 is performed, the docu- 
ments are fed through under document feed con- 
trol in the copy mode for single-sided documents, 
until the cycle detecting sensor S1 detects one 
cycle of the documents, and all of the documents 
are returned to the document tray 3, upon which 
the initialization operation is complete (steps v7 to 
v8). 

In this manner, even in the mode for simplex 
copying of double-sided documents, the inverted 
feeding path is used only for light exposure and 
prefeeding of the documents, since there is no 
need for all of the documents to pass through the 
inverted feeding path, and thus it is possible to 
reduce the time required for restoration (initializa- 
tion) of the documents to their initial stacked state 
in the document tray 3. 

The above description is for document feed 
control according to the invention, for initialization 
of documents in the event of trouble occurring at 
the copying unit end. Thus, since the documents 
are set in their initial stacked state in the document 
tray 3, they do not curl and thus a cause of further 
document feed jams, etc. is eliminated. However, 
in this state, the copywork cannot be resumed after 
the trouble is cleared at the copying unit end. 
Since the copywork is resumed in a different man- 
ner for each copy mode, the document feed control 
for resuming copy in each mode will be explained 
below. This document feeding may also be carried 
out in a shortened time. 

(Document feed control for resuming copywork 
after document initialization) 

Figs. 11 to 13 are flow charts for this control, 
Fig. 1 1 being a flow chart for the copy mode for 
single-sided documents (simplex or duplex copying 
mode), Fig. 12 being a flow chart for the copy 
mode for duplex copying of double-sided docu- 
ments, and Fig. 13 being a flow chart for the copy 
mode for simplex copying of double-sided docu- 
ments, and they correspond to feed control with 
the normal operation in Figs. 4 and 6 explained 
earlier. 

The mode for copying of single-sided docu- 
ments will first be explained using the flow chart in 
Fig. 11. When the copying unit 1 is working nor- 
mally, and the copying is completed normally by 
the copying unit, the number of pages ejected to 
the ejection tray 76 is counted at a counter Y 
(which is cleared when one cycle of the copy 



paper is ejected). Therefore, it records the state of 
copying prior to the trouble at the copying unit. 
Separately, there is provided a counter X which 
counts the number of document pages fed through 
5 when the trouble is resolved, and it is incremented 
by 1 for each initialized document which is fed 
through. 

Here, the counter X is cleared upon resuming 
the copying after the trouble at the copying unit 

10 has been resolved (step e1). The counter X is 
incremented by 1 for each document supplied, and 
the documents are fed through (in simplex mode 
without light exposure on the documents) until the 
value of the counter X exceeds that of the counter 

75 Y (steps e2 -+ e3 -* e4 e2). Also, light exposure 
is resumed at the moment the value of the counter 
X exceeds that of the counter Y, thus restoring the 
normal copy sequence (steps e5 e6 e7). 
The mode for duplex copying of double-sided 

20 documents will now be explained with reference to 
the flow chart in Fig. 12. In this case, there is 
provided counter Y which, when the copying unit is 
working normally, is incremented by 1 far each 
sheet of paper on which a proper image has been 

25 formed and ejected to the ejectian tray 76, or for 
each page fed to the duplex tray 77 (and it is 
cleared when one cycle of copy paper is ejected, 
or loaded into the duplex tray 77), and there are 
also provided a flag which distinguishes between 

30 the copy mode wherein the documents are sent to 
the duplex tray 77, i.e. the mode for copying the 
back sides of the documents (backside mode) and 
the copy mode wherein the documents are sup- 
plied from the duplex tray 77, i.e. the mode for 

35 copying the front sides of the documents (frontside 
mode), as well as a counter X for the feedthrough 
of the documents. The flag which determines the 
backside or frontside mode is recorded during the 
copywork of the copying unit, and when trouble 

40 occurs, its value prior to the trouble is recorded. 
That is, as explained for steps q1 and q8 through 
q10 in Fig. 5, the flag switches automatically be- 
tween set throughout backside mode and initialized 
throughout frontside mode. 

45 The counter X is cleared in step f1 when 

copying is resumed after the trouble at the copying 
unit 1 has been resolved. Also, the mode flag is 
checked, and in the case of backside mode (the 
mode in which documents are sent to the duplex 

so tray 77), the counter X is incremented by 1, the 
documents are inverted and reinverted via the 
feeding paths 7 and 19, and are fed to the expos- 
ing station (steps f2, f3, f4 and f5). Each time this 
document feeding is performed, the counter X is 

55 incremented by 1, and the feed through of the 
documents is repeated until the value of the coun- 
ter X exceeds that of the counter Y. That is, the 
documents are fed in duplex copying made for 
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double-sided documents without light exposure. 

Light exposure is resumed at the moment the 
value of the counter X exceeds that of the counter 
Y when checked in step f4, thus returning the copy 
sequence to normal (steps f6, f7 and f8). Con- 
versely, in cases where the mode flag indicates 
frontside mode (the mode for supplying documents 
from the duplex tray 77), the documents are cir- 
culatively fed by the same feeding method as for 
single-sided documents, without reinverting them in 
the feeding path 19. First, the counter X is incre- 
mented by 1 for each document fed (step f9), and 
the documents are fed through (fed in single-sided 
mode without light exposure) until the value of the 
counter X exceeds that of the counter Y (steps f2 
— f9 — f10 f11 -> f9). The light exposure is 
resumed at the moment the value of the counter X 
exceeds that of the counter Y when checked in 
step f4, thus returning the copy sequence to nor- 
mal (steps f12-*f7-* f8). 

Consequently, in cases where the copying was 
in frontside mode when trouble occurred at the 
copying unit, since the feeding of documents is not 
through an inverted feeding path, rapid job restora- 
tion to light exposure of the documents at the time 
of the trouble may be effected. 

Job restoration in the case of the mode for 
simplex copying of double-sided documents after 
initialization of the documents will now be ex- 
plained with reference to the flow chart in Fig. 13. 
In this case, there are provided a counter Y which 
is incremented by 1 each time a sheet of paper on 
which an image has been formed during proper 
working of the the copying unit 1 before the trouble 
is ejected to the ejection tray 76 (which is cleared 
when one cycle of the copy paper has been eject- 
ed) and a counter X which is incremented by 2 for 
each feed through. 

Here, the counter X is cleared when copying is 
resumed (step g1) after resolution of the trouble at 
the copying unit 41. Also, the counter X is incre- 
mented by 2 for each document supplied, the 
values of the counters X and Y are compared, and 
the documents are fed through in single-sided 
mode without light exposure until the value of the 
counter X exceeds that of the counter Y (steps g2 
g3 -* g4 g2). At the moment the value of the 
counter X exceeds that of the counter Y, the coun- 
ter X is incremented by only 1 (step g5), and the 
values of the counters X and Y are compared 
again. In cases where they are equal, since the 
next exposure mode is for the front side of the 
document (odd-numbered page), the document is 
fed in single-sided mode, and light exposure is 
resumed after it stops at the light exposure station, 
thus returning the copy sequence to normal (steps 
g5->g6-*g7-g9-g10). 



On the other hand, in cases where the values 
of the counters X and Y are not equal at step g6, 
since the next exposure mode is for the back side 
of the document, the document is fed in double- 

5 sided document mode (document circulation feed- 
ing mode for reinverting documents in the feeding 
paths 7, 19 and feeding them to the light exposure 
station), and light exposure is resumed after it 
stops at the light exposure station, thus returning 

10 the copy sequence to normal (steps g8 -» g9 

gio). 

Thus, in the case of double-sided documents, 
it has been common that when both sides thereof 
are exposed to the light exposure station, the docu- 

15 ments must be invertedly fed, inevitably requiring 
their inverted feeding for initialization of the docu- 
ments; however, since according to the invention 
the inverted feeding is used only when absolutely 
necessary, the time until copying is resumed may 

20 be greatly reduced. 

Fig. 14 is a flow chart corresponding to Fig. 11 
above, showing a portion of the processing proce- 
dure for the controller of the RDH. When a docu- 
ment jam occurs in any of the document feeding 

25 paths, the CPU 21 of the RDH 1 detects the 
occurrence of the jam by the delay of the detection 
signal of a document detecting sensor (not shown), 
and outputs a jam signal to the CPU 91 of the 
copying unit 41 while also halting the motors 14-16. 

30 The CPU 91 of the copying unit 41 halt the opera- 
tion upon receipt of the inputted jam signal, and 
displays an a display the fact that a jam has 
occurred. The operator, recognizing from this dis- 
play that a jam has occurred at the RDH 1, per- 

35 forms jam clearing by removing the jammed docu- 
ment from the document feeding path. 

The single or multiple documents removed 
from the document feeding path are placed on top 
of the documents stacked in the document tray 3, 

40 in the same initial stacking state in the document 
tray 3, and the print switch 98 of the copying unit 
41 is pressed. The CPU 21 of the RDH 1 waits for 
the input of the activating signal of the print switch 
98 from the CPU 91 after occurrence of the jam, 

45 and when the activating signal of the print switch 
98 is inputted, the documents in the document tray 
3 are fed through the document feeding path until 
the sensor S1 is turned on (n1, n2). The handling 
at n1 and n2 corresponds to the first feedthrough 

so means according to the invention. 

Next, the counter J corresponding to the coun- 
ter X in Fig. 1 1 , assigned to the memory area MA1 
of the RAM 23 is cleared (n3), and the value of the 
counter J is incremented for each sheet fed 

55 through, while the documents in the document tray 
are fed through the document feeding path until the 
value of the counter J matches the value of the 
counter K (n4 to n6). This procedure from n4 to n6 
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corresponds to the second feed through means 
according to the invention. When the total value of 
the counter J exceeds the total value of the counter 
K, which corresponds to the counter Y in Fig. 11, 
the document at the bottom of the document tray 3 5 
is fed to the copyboard 42, and copy processing is 
carried out for this document (n7). The feeding of 
the documents including copy processing is contin- 
ued until the sensor S1 is turned on again (n8), and 
when the S1 sensor is turned on the copy se- to 
quence returns to normal (n9). The steps n7 and 
n8 correspond to the processing feeding means 
according to the invention. 

By the processing described above, in the 
case of simplex copying of 5 single-sided docu- 15 
ments D1 to D5 as shown in Fig. 15A, when a jam 
occurs immediately after copying of the third docu- 
ment D3 has been completed, with the seoncd and 
third documents D2 and D3 located in the docu- 
ment feeding path, the operator places the docu- 20 
ments D2 and D3 which have been suspended in 
the document feeding path, on the fourth document 
D4 on top of the stack in the document tray 3, in 
their stacking order as prior to the beginning of the 
copying process (see Fig. 15B). 25 

Then, when the print switch 98 of the copying 
unit 41 is pressed, the first document 01 is fed 
through by the first feedthrough means (Fig. 14, n1 
and n2) and returned onto the uppermost sheet in 
the document tray. At the same time, the actuator 30 
2 of the sensor S1 is initialized (meaning that it is 
moved to a position touching the top surface of the 
document D1 located on top of the stack in the 
document tray), and the 5 documents D1 to D5 are 
restored to their initial stacked state (see Fig. 15C). 35 

Next, the documents D3 to D5 are fed through 
by the second feedthrough means (Fig. 14, n4 to 
n6), beginning with the document D5 at the bottom 
(see Fig. 15D), and the copy sequence is returned 
to normal after the copying process has been per- 40 
formed by the processing feeding means (Fig. 14, 
n8 and n9) for the document which caused the jam, 
in the state shown in Fig. 15E). 

Rg. 16 is a flow chart for jam handling in the 
duplex copying mode by the controller. As men- 45 
tioned earlier and shown in Rg. 17A, when 5 docu- 
ments stacked in the document tray 3 are duplex 
copied, the RDH 1 circulates the 5 documents 
through the circulation path two consecutive times. 
The five documents are fed with their backs facing 50 
the copyboard 42, beginning with the back side 
G10 of the fifth document D5. At this time, each of 
the documents is guided from its tail end to the 
copyboard 42 via the inverted feeding path 19, by 
reverse rotation of the feeding roller 8. 55 

Consequently, upon completion of the first cy- 
cle of the 5 documents, they become stacked in 
the document tray in their initial stacking order and 
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with their front and back sides inverted. When the 
second circulative feeding of the document in this 
state is then effected through the inverted feeding 
path 19, the front side of each document is fed in 
order starting with the front side G9 of the fifth 
document D5. 

When a jam occurs with the third document D3 
or the second document D2 after completion of 
copying of the back side G6 of the document D3 
during duplex copying mode, the third document 
D3 and the second document 02 are suspended in 
the document feeding path at the tim of the jam 
(see Rg. 17B). At this time, the operator activates 
the print switch 98 after removing the two docu- 
ments D2 and D3 from the document feeding path 
and placing them in the same orientation as the 
uppermost document of the stack in the document 
tray at that point, and in the same initial document 
stacking order (see Fig. 17C). 

When the print switch is pressed after a jam 
occurring in duplex copying mode, the CPU 21 of 
the RDH 1 feeds through the documents stacked in 
the document tray via the inverted feeding path 19 
until the sensor S1 is turned on (n11, n12). The 
steps n11 and n12 correspond to the first feedth- 
rough means according to the invention. When the 
sensor S1 is turned on, the counter J is cleared 
and the actuator 2 of the sensor S1 is initialized 
(n13). Thus, the 5 documents D1 to D5 become 
stacked in the document tray in the manner shown 
in Fig. 17D. 

The value of the counter X is then incremented 
for each document fed through, while the docu- 
ments in the document tray are fed through until 
the value of the counter J exceeds the value of the 
counter K (n14 to n16). This is not effected through 
the inverted feeding path (see Fig. 17E). The steps 
n14 to n16 correspond to the second feedthrough 
means according to the invention. Next, the docu- 
ments are fed to the copyboard 42 for copying 
without passing through the inverted feeding path 
9, until the sensor S1 is switched on again (n17 to 
n19) (see Rg. 17 F). The steps n17 to n19 cor- 
respond to the processing feeding means accord- 
ing to the invention. This process completes the 
copying of the back sides of all of the documents 
ending with the first document D1 . 

By the above processing, continuous proper 
duplex copy work is made possible with the oper- 
ator needing merely to place in the document tray 
3 in the prescribed orientation only the documents 
which were in the document feeding path at the 
time of the jam. 

Since the order of stacking of the documents 
by the operators differs depending on whether the 
jam has occurred during simplex copying mode, 
during backside copying in duplex copying mode, 
or during frontside copying in duplex copying 
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mode, an appropriate guide for proper stacking 
may be displayed on the display of the copying 
unit 42. 

Fig. 18 is a flow chart showing a portion of the 
processing procedure of an embodiment of the 5 
RDH according to the invention. In the processing 
in Figs. 14 and 16, activation of the print switch 98, 
after the operator has returned the documents in 
the document feeding path back to the document 
tray 3, automatically causes continuation of post- w 
jam copy processing, after the prescribed feedth- 
rough operation has been carried out, and therefore 
if the operator makes a mistake in the order of the 
documents when returning them to the document 
tray 3, miscopying results. 75 

Here, according to the invention, the operator 
is prompted to confirm the stacking order of the 
documents before resuming the copy processing 
for after jam clearance, and the copy processing is 
carried out after this confirmation, thus preventing 20 
miscopying. As a result, the processing in steps 
n21 and n22 shown in Fig. 18 are inserted after the 
processing in steps n1 to n3 and steps n11 to n13 
shown in Figs. 14 and 16. Thus, a message is 
displayed on the display of the copying unit 41 25 
prompting the operator to confirm the stacking or- 
der of the documents. If the print switch 98 is 
pressed after confirmation based on this display, 
then the copy processing begins from the un- 
processed documents after the already copied doc- 00 
uments have been fed through. The steps n21 and 
n22 correspond to the message displaying means 
according to the invention. 

In cases where the jam has occurred during 
backside copying in the document feeding path in 35 
the first cycle in duplex copying mode, the mes- 
sage prompting the operator to confirm the stack- 
ing order of the documents may be displayed after 
restoration to the initial state of the documents in 
the document tray 3 by feedthrough of the docu- 40 
ments, as shown in Figs. 19A to 19D. The mes- 
sage may also be displayed on a display provided 
on the RDH 1 . 

When the print switch 98 is pressed after this 
confirmation, the copied documents are fed 45 
through via the inverted feeding path 19 as shown 
in Figs. 20A and 20B by the processing in n13 to 
n20 shown in Fig. 6. In addition, the unprocessed 
documents are delivered to the copy board 42 via 
the inverted feeding path 19, for copy processing 50 
(see Figs. 20C and 20D). 

In the manner described above, copying of 
documents may be accurately and efficiently car- 
ried out after a jam occurs, whether in simplex 
copying made or duplex copying mode. 55 

The invention may be embodied in other spe- 
cific forms without departing from the spirit or 
essential characteristics thereof. The present em- 



bodiments are therefore to be considered in all 
respects as illustrative and not restrictive, the 
scope of the invention being indicated by the ap- 
pended claims rather than by the foregoing de- 
scription and all changes which come within the 
meaning and the range of equivalency of the 
claims are therefore intended to be embraced 
therein. 

Claims 

1. In a imaging apparatus provided with an auto- 
matic recirculating document handler (1) com- 
prising a circulative feeding path which feeds 
documents stored in a document tray (3) to a 
light exposure station (9) with one side facing 
either upward or downward and, after the doc- 
uments have been read, feeds the documents 
back to the document tray (3) with the one 
side facing in the same upward or downward 
direction, and an inverted feeding path (19) 
which invertedly feeds the documents to ex- 
pose the opposite sides of the documents to 
light at the light exposure station (9), posi- 
tioned in the circulative feeding path, for for- 
ming an image corresponding to the document 
on paper which is appropriately fed when the 
circulating documents are exposed to light at 
the light exposure station (9), wherein the im- 
provement comprises the recirculating docu- 
ment handler (1) further comprising: 

a cycle detecting sensor (S1) for detecting 
one cycle of all the documents stored in the 
document tray (3); and 

initializing feed control means (2) for feed- 
ing documents 

in the circulation path of the automatic recir- 
culating document handler (1) back to the doc- 
ument tray (3) in the event of trouble occurring 
in the imaging apparatus, while circulatively 
feeding the documents in the document tray 
(3) until one cycle is detected by the cycle 
detecting sensor (S1), 

wherein the initializing feed control means 
(2), depending on the copy mode prior to the 
occurrence of trouble, selects the inverted 
feeding path (19) for feeding a document being 
circulatively fed which is to be returned to the 
document tray (3), only when the document 
which is fed for restoration to the initial held 
state should be inverted when returned to the 
document tray (3), and otherwise selects the 
circulative feeding path. 

2. An imaging apparatus provided with a recir- 
culating document handler (1) according to 
claim 1 , wherein the copy mode is for simplex 
copying of double-sided documents, the initial- 
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izing feed control means (2) selects, based on 
the state of copying, whether or not the docu- 
ment in the circulative feeding path should be 
fed through the circulative feeding path via the 
inverted feeding path (19), and the documents 5 
in the document tray (3) are fed through the 
circulative feeding path. 

An imaging apparatus provided with a recir- 
culating document handler (1) according to w 
claim 1 , wherein the copy mode is for duplex 
copying of double-sided documents, the initial- 
izing feed control means (2) selects, based on 
the state of copying, whether or not the docu- 
ment in the circulative feeding path should be 75 
fed through the circulative feeding path via the 
inverted feeding path (19), and the documents 
in the document tray (3) are fed after selecting, 
based on the state of copying of the docu- 
ment, whether it should be fed via the inverted 20 
feeding path (19). 

In an imaging apparatus provided with an auto- 
matic recirculating document handler (1) com- 
prising a circulative feeding path which feeds 25 
documents stored in a document tray to a light 
exposure station (9) with one side facing either 
upward or downward and, after the documents 
have been read, feeds the documents back to 
the document tray (3) with the one side facing 30 
in the same upward or downward direction, 
and an inverted feeding path (19) which inver- 
tedly feeds the documents to expose the op- 
posite sides of the documents to light at the 
light exposure station (9), positioned in the 35 
circulative feeding path, for forming an image 
corresponding to the document on paper which 
is appropriately fed when the circulating docu- 
ments are exposed to light at the light expo- 
sure station (9), wherein the improvement com- 40 
prises the recirculating document handler (1) 
further comprising: 

a cycle detecting sensor (S1) for detecting 
one cycle of all the documents stored in the 
document tray; 45 

initializing feed control means (2) for feed- 
ing documents in the circulation path of the 
automatic recirculating document handler (1) 
back to the document tray (3) in the event of 
trouble occurring in the imaging apparatus, 50 
while circulatively feeding the documents in 
the document tray (3) until one cycle is de- 
tected by the cycle detecting sensor (S1); 

storage means for storing the copy mode 
at the time of occurrence of trouble in the 55 
imaging apparatus and the state of copying 
prior to the trouble; and 

copy restoration control means for feeding 



documents in the document tray (3) which 
have been initialized upon clearing of the trou- 
ble of the imaging apparatus, after determin- 
ing, based an the stared information of the 
storage means, whether or not the document 
being processed at the time of the trouble 
should be passed through the inverted feeding 
path (19) to be exposed to light at the light 
exposure station (9); 

wherein the initializing feed control means 
(2), depending on the copy mode prior to the 
occurrence of trouble, selects the inverted 
feeding path (19) for feeding the document 
being circulatively fed which is to be returned 
to the document tray (3), only when the docu- 
ment which is fed for restoration to the initial 
held state should be inverted when returned to 
the document tray (3), and otherwise selects 
the circulative feeding path. 

5. A sheet-circulating feeder provided with a cir- 
culative feeding path from the bottom of a 
document tray (3) via a processing station to 
the top of the document tray (3), comprising: 

first feedthrough means for circulating 
sheets on top of the document tray (3) through 
a circulative feeding path during the restoration 
operation after sheet jams, to restore the origi- 
nal stacking order of the multiple sheets an the 
document tray (3) to their state prior to the 
beginning of their processing; 

second feed through means for circulating 
the processed sheets through the circulative 
feeding path after completion of their circula- 
tion by the first feedthrough means, without 
processing the sheets at the processing sta- 
tion; and 

processing feeding means for processing 
the unprocessed sheets after completion of the 
feedthrough thereof by the second feed 
through means and feeding the sheets through 
the circulative feeding path. 

6. The sheet-circulating feeder according to claim 
5, further comprising cycle detecting sensor 
means (S1) for detecting the completion of one 
cycle of the multiple sheets stacked in the 
document tray (3) through the circulative feed- 
ing means and processed sheet counting 
means for counting the number of sheets 
which have been processed at the processing 
station, wherein the first feedthrough means is 
means for circulating sheets on the document 
tray (3) without processing the sheets at the 
processing station until the cycle detecting 
means detects the completion of one cycle of 
all the sheets counting those processed before 
the occurrence of the jam, and the second 
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feedthrough means is means for circulating 
only the number of the sheets in the tray (3) 
counted by the processed sheet counting 
means after completion of circulation of the 
sheets by the first feedthrough means, without 5 
processing the sheets in the document tray (3) 
at the processing station. 

7, A sheet-circulating feeder provided with a cir- 
culative feeding path from the bottom of a 10 
document tray (3) to the top of the document 

tray (3), via an inverting feeder which inverts 
the front and back ends of the sheets and a 
processing station which processes the sheets, 
comprising: 75 

first feedthrough means for circulating the 
sheets in the document tray (3) through the 
circulative feeding path during the restoration 
operation after a sheet jam, to restore the 
stacking order of the multiple sheets in the 20 
document tray or to restore the stacking order 
and up/down orientation of the multiple sheets 
in the document tray (3) to their state prior to 
initiation of the processing; 

second feedthrough means for circulating 25 
the processed sheets through the circulative 
feeding path after completion of their circula- 
tion by the first feedthrough means, without 
processing the sheets at the processing sta- 
tion; and 30 

processing feeding means for processing 
the unprocessed sheets at the processing sta- 
tion after completion of the feedthrough by the 
second feedthrough means and feeding the 
sheets through the circulative feeding path. 35 

8. The sheet-circulating feeder according to claim 
7, further comprising cycle detecting means 
(S1) for detecting completion of one cycle of 

the multiple sheets stacked in the document 40 
tray, through the circulative feeding means and 
processed sheet counting means for counting 
the number of sheets which have been pro- 
cessed at the processing station, wherein the 
first feedthrough means is means for circulat- 45 
ing the sheets in the document tray without 
processing the sheets at the processing sta- 
tion, until the cycle detecting means (St) de- 
tects the completion of one cycle of all the 
sheets counting those processed before the so 
occurrence of the jam, the second feedthrough 
means is means for circulating only the num- 
ber of sheets in the tray (3) counted by the 
processed sheet counting means after comple- 
tion of circulation of the sheets by the first 55 
feedthrough means, without inverting the front 
and back ends of the sheets in the document 
tray (3) at the inverting feeder or processing 



the sheets at the processing station, and the 
processing feeding means is means for pro- 
cessing the unprocessed the sheets at the 
processing station without inverting the front 
and back ends at the inverting feeder, and 
feeding the sheets through the circulative feed- 
ing path, until one additional cycle of all the 
sheets counting those circulated by the second 
feedthrough means is detected. 

9. The sheet-circulating feeder according to claim 
7, further comprising cycle detecting means 
(S1) for detecting one cycle of all of the mul- 
tiple sheets stacked in the document tray 
through the circulative feeding means and pro- 
cessed sheet counting means for counting the 
number of sheets which have been processed 
at the processing station, wherein the first 
feedthrough means is means for circulating the 
sheets in the document tray (3) without pro- 
cessing the sheets at the processing station, 
until the cycle detecting means detects two 
cycles of all the sheets counting those pro- 
cessed before the occurrence of the jam, the 
second feedthrough means is means for cir- 
culating only the number of the sheets in the 
tray counted by the processed sheet counting 
means after completion of circulation of the 
sheets by the first feedthrough means, without 
processing the sheets at the processing sta- 
tion, and the processing feeding means is 
means for processing the unprocessed sheets 
at the processing station and feeding the 
sheets through the circulative feeding path, 
until the cycle detection means (S1) detects 
one additional cycle of ail the sheets counting 
those circulated by the second feedthrough 
means. 

10. The sheet-circulating feeder according to any 
of claims 5 to 9, further comprising message 
displaying means for displaying a message 
which prompts confirmation of the stacking 
state of the sheets in the document tray after 
the sheets have been circulated by the first 
feedthrough means, and delaying means for 
delaying the initiation of engagement of the 
second feedthrough means until input of the 
confirmation. 

11. The sheet-circulating feeder according to claim 
10, wherein the message displaying means 
displays its message upon detection of the 
prescribed number of cycles of sheets by the 
cycle detecting means during the restoration 
operation after the occurrence of a jam. 
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